
JOHN J. i 

REGISTERED PATENT ATTORNEY 

MARTIN B. WILSON 
JOHN J. SWARTZ, JR. 
CHRISTOPHER A. SWARTZ 

ALSO ADMITTED IN GEORGIA 



SWARTZ & WILSON, P.L.C. 

ATTORNEYS AT LAW 
908 COURT STREET 
SUITE 200 
SAGINAW, MICHIGAN 48602 



Telephone (517) 793-7000 
FAX (517) 793-7571 



February 4, 1999 



o 



<M 

HCF\ 
VD O 

o 
»-3 



=03 



U.S. Commissioner of Patents 
and Trademarks 
Washington, DC 20231 

Dear Sir: 

Transmitted herewith for filing is the patent application of: 

Inventors: JERRY C. SOCIER, ROGER R. FELSKE and ALLAN R. 
BADOUR 

or: Invention: MULTI-BRANCH FITTING AND METHOD OF 
FABRICATING 

Enclosed are: 

(1) Seven sheets of drawings. 

(2) Declaration, Petition and Power of Attorney. 

(3) Verified Statement to establish small entity status under 37 CFR 1.9 and 
37CFR1.27. 

(4) Information Disclosure Statement. 

(5) Assignment. 

The filing fee has been calculated as follows: 



Basic fee $380.00 

Total claims - 20 x $9.00 $ 261.00 

Independent claims - 3 x $39.00 $ 273 .00 

Assignment $ 40.00 

Total Fee $953.00 



Our check in the amount of $953 is enclosed to cover the filing fee. 



February 4, 1999 
Page Two 



Kindly return the enclosed postcard at your early convenience. 



Yours very truly, 




Attorney's Docket No 

Applicant or Patentee: 

Serial or Patent No.: 0 / 
Filed or Issued: 




PATENT 



For: 



VERIFIED STATEMENT (DEOTTCATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9(f) and 1.27(b)) — INDEPENDENT INVENTOR 

As a below named inventor, I hereby declare that I qualify as an independent inventor as 
defined in 37 CFR 1.9(c) for purposes of paying reduced fees under Section 41(a) and (b) 
of Title 35, United States Code, to the Patent and Trademark Office with regard to the 
invention entitled multi-branch fitting and method of fabrtcattng 

described in 

0 the specification filed herewith. 

□ application serial no. 0 / , filed 

□ patent no , issued 

I have not assigned, granted, conveyed or licensed and am under no obligation under 
contract or law to assign, grant, convey or license, any rights in the invention to any person 
who could not be classified as an independent inventor under 37 CFR 1.9(c) if that person 
had made the invention, or to any concern which would not qualify as a small business 
concern under 37 CFR 1.9(d) or a nonprofit organization under 37 CFR 1.9(e), 

Each person, concern or organization to which f have assigned, granted, conveyed, or 
licensed or am under an obligation under contract or law to assign, grant, convey, or license 
any rights in the invention is listed below: 

□ no such person, concern, or organization 

□ persons, concerns or organizations listed below * 

'NOTE: Separate verified statements are required from each named person, concern or organization having 
rights to the invention averring to their status as smait entities. (37 CFR 1.27). 

FULL NAMF JF.BT3V ("!. SOr.TKK 

ADDRESS 655 NORTH SOUTHEAST BOUTELL , BAY CITY, MICHIGAN 48708 



S INDIVIDUAL □ SMALL BUSINESS CONCERN □ NONPROFIT ORGANIZATION 

FULL NAMF ROGER R. FELSKE 

ADDRESS 812 RUSSELL, BAY CITY, MICHIGAN 48708 



Q INDIVIDUAL □ SMALL BUSINESS CONCERN □ NONPROFIT ORGANIZATION 



FULL NAME 
ADDRESS 



AT Ji AN ft, BADOUR 

825 EAST CASS AVENUE, HUNGER, MICHIGAN 48747 



Q INDIVIDUAL 



□ SMALL BUSINESS CONCERN 



□ NONPROFIT ORGANIZATION 



Small Entity — Independent Inventor [7-1 J— page I of 2) 



I acknowledge the fluty to file, in this application or patent, notification of any change in 
status lesulting in loss of entitlement to small entity status prior to paying, or at the time 
of paying, the earliest of the issue fee or any maintenance fee due after the date on which 
status as a small entity is no longer appropriate. (37 CFR 1.28(b)). 
1 hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application, any patent issuing thereon, or any patent to which this verified statement is 
directed. 



Nam#of inventor 

Date 




ROGER R. FELSKE 



Name of inventor 



,J/ £. 4&gJb^ Date D^fdUhf 

Signature of Inventor 




AT.T.AN R. T^ADOTTT? 



Name of inventor 



Signature of Inventor 



Small Entity— Independent Inventor [7-11— page 2 of 2) 



FORM 7-1 



7-* 



MTTT TT-BRANrH FITTING AND METH OD OF FABRICATING 



RACK GROUND OF THE INVENTION 

1. Field of the Invention: 

This invention relates to a lined multi-branch fitting and method of making a lined multi- 
branch fitting having a plurality of individual metal housing members which are assembled over a 
one-piece, multi-branch, heat degradable liner and more particularly to a lined multi-branch fitting 
having confronting metal housing members which are welded together with a fillet weld and include 
an insulatingprojectionon one of the housing members received in a complementally formed recess 
in the other of the housing members for insulating the liner from weld heat applied to the other 
housing member. 

2. Description of the Prior Art and Objects: 

A lined multi-branch fitting constructed according to the present invention is particularly 
adapted for use in coupling metal pipes lined with plastic or glass such as that utilized in the 
transporting chemicals in the chemical transport industry. The fittings constructed according to the 
present invention couple elongate runs of piping to transversely disposed fluid distribution lines or 
laterals which extend off a main run. Such fittings typically are T-shaped fittings although it should 
be understood that the neck or stack on such fittings can extend at an angle other than 90° to the 
main run. One such fitting has a T-shaped liner that is molded into a T-shaped metal fitting, but this 
fitting is expense and the process of manufacture is time consuming. 
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Also, relevant to an understanding of the invention is an understanding of the limitations 
imposed by the types of welds that might be incorporated in coupling adjacent pipe sections together. 

One prior art method of coupling lined pipe sections included abutting adjacent ends of pipe 
sections to be coupled and then "butt-welding" the abutting adjacent ends together. Although such 
welds are very strong, such welds are relatively more expensive than a fillet weld. Firstly, building 
and construction codes commonly require that the weld metal in butt welds extend completely 
through the abutting ends and thus, substantially more time and weld metal is required than is 
required in a fillet weld. In addition, butt welds must typically be x-rayed and spot checked for 
quality and such x-raying is expensive. Finally, the butt welding technique requires higher skill than 
that required for a fillet weld. Accordingly, it is an object of the present invention to provide a 
multi-branch lined fitting which includes adjacent metal housing parts that are coupled together with 
fillet welds as opposed to butt welds. 

When welding two pieces of metal together, it has been found advantageous to apply more 
heat to one of the parts than to the other. The problem attendant to doing this, however, is that more 
heat will be transmitted to the lining by the part having more heat supplied thereto. Accordingly, 

it is another object of the present invention to reduce the transfer of weld heat transmitted to the 

adjacent portion of the heat degradable lining disposed therein. 

It is further object of the present invention to provide a multi-branch lined fitting of the type 

described which includes a barrier to inhibit burning of the heat degradable liner disposed in the 

fitting. 

It has been found, according to the present invention, that inserting an insulator between an 
external portion of one of the housing parts and an interior lining is advantageous in preventing heat 
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degradation of the lined material. Accordingly, it is an object of the present invention to provide a 
lined multi-branch fitting of the type described including an insulator which is disposed adjacent the 
interior portion of one of the fitting parts and the exterior portion thereof. 

It has been found according to the present invention, that an adequate insulator can comprise 
a female slot on the radially inner portion of the part to which the primary weld heat is to be applied 
and a male projection on the other metal housing member to be connected thereto which is received 
by the slot. Accordingly, it is another object of the present invention to provide a multi-branch lined 
fitting of the type described wherein an insulator is integrally provided on one of the metal housing 
members for being received in a complementally formed notch in the other housing member. 

It is another object of the present invention to provide a lined multi-branch fitting of the type 
described wherein the metal housing member, including the male insulating projection, comprises 
a groove in a radially outer portion thereof for receiving weld metal for forming a fillet weld bead 
to couple the metal housing parts together. 

It is another object of the present invention to provide a multi-branch fitting of the type 
described which couples two metal sections, each having a hollow cylinder and a transversely 
disposed substantially semi-cylindrical metal half stack mating with the other half stack to form a 
cylindrical stack transverse to the hollow cylinder, with a new and novel insulating fillet welded joint 
therebetween. 

It is another object of the present invention to provide a multi-branch lined fitting of the type 
described including a metal housing comprised of two axially aligned hollow cylinders and a 
transversely disposed metal cylindrical stack with the stacks having confronting terminal ends 
welded together via a fillet weld. 
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It is a further object of the present invention to provide a T-type fitting of the type described 
including a heat insulator comprising radially inner cooperating male and female parts at the junction 
of the metal housing members. 

The following patents, althoughnot disclosing or remotely suggestingthe concepts, structure 
and method disclosed and claimed herein, were selected during a preliminary patentability search, 
and are cited as being of interest: 

PATENT NO: PATENTEE ISSUE DATE 

1,586,691 T. E. Murray, Jr. June 1, 1926 

1,596,1 14 T. E. Murray August 17, 1926 

1,860,346 J. L. Anderson May 31, 1932 

3,965,555 Webster et al June 29,1976 

4,106,797 Michael August 15, 1978 

4,522,432 Press June 11,1985 

4,681,349 Press et al July 21, 1987 

Other objects and advantages of the present invention will become apparent to those of 
ordinary skill in the art as the description thereof proceeds. 

SUMMARY OF THE INVENTION 

A multi-branch fitting comprising: a one-piece multi-branch hollow liner having a plurality 
of individual confronting metal housing members assembled over the liner and disposed in 
confronting relation with each other; and a fillet weld bead integrally coupling the terminal ends of 
confronting mental housing members together. The invention also contemplates the method of 
fabricating a multi-branch fitting which includes the step of utilizing an elongate insulating tongue 
on a radially inner terminal end of one of the housing members for insulating a portion of the liner 
radially adjacent a radially inner slotted portion of the other metal housing members from weld heat 
applied to a radially outer portion of the other housing member. 
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DESCRIPTION OF THE DRAWINGS 
The invention may be more readily understood by referring to the accompanying drawings, 
in which: 

Fig. 1 is an exploded front exploded sectional view, taken along the section line 1-1 of Fig. 
2, illustrating a multi-branch fitting constructed according to the invention including metal housing 
members disposed at opposite ends of a T-shaped liner prior to assembly; 

Fig. 2 is an exploded top plan view thereof; 

Fig, 3 is a front elevational view illustrating a multi-branch fitting constructed according to 
the present invention with the metal housing members assembled on the T-shaped liner prior to 
welding; 

Fig. 4 is a top plan view, taken along the line 4-4 of the multi-branch fitting illustrated in Fig. 

3; 

Fig. 5 is a top plan sectional plan view, taken along the section line 5-5 of Fig. 3; 

Fig. 6 is a top plan view similar to Fig. 4 but illustrating the lined multi-branch fitting 
constructed according to the present invention in a final stage of assembly with the confronting 
metal housing members welded together; 

Fig. 7 is a slightly enlarged end elevational view of one of the metal housing members, taken 
along the line 7-7 of Fig. 1; 

Fig. 8 is a slightly enlarged end elevational view of the other metal housing member taken 
along the line 8-8 of Fig. 1; 

Fig. 9 is a sectional side view illustrating a typical prior art butt weld utilized to join mental 
parts of abutting metal parts of a fitting; 

-5- 



Fig. 10 is a sectional side view illustrating a prior art fitting having a liner molded therein; 
Fig. 1 1 is a sectional side view of a prior art fillet weld; 

Fig. 12 is a side elevational view, partly in section, illustrating a slightly modified 
embodiment of an assembled fitting; 

Fig. 12A is a greatly enlarged sectional view, taken along the section line 12A-12A of Fig. 

12; 

Fig. 12B is a fragmentary front exploded elevational view illustrating a three piece metal 
housing only prior to assembly on a T-shaped liner as illustrated in Fig. 12 A; 

Fig. 13 is an underside view, taken along the line 13-13 of Fig. 12B; 

Fig. 14 is an end elevational view, taken along the line 14-14 of Fig. 12B; and 

Fig. 15 is an end elevational view taken along the line 15-15 of Fig. 12B. 

DESCRIPTION OF PREFERRED EMBODIMENT 

A lined multi-branch fitting, constructed according to the present invention, generally 
designated 10, includes a one-piece multi-branch hollow liner, generally designated 12, of heat 
degradable material, such as glass or plastic, and a metal housing, generally designated 14, 
comprising a pair of metallic housing members 16 and 18 assembled over the liner 12. 

The liner 12 includes a main cylindrical run 20 having a transversely disposed, integrally 
formed neck 22 defining inter-connected hollow cylindrical branches in fluid communication with 
each other. The neck 22 includes a cylindrical outer surface 21 having a radius 23. 

The housing member 16 includes a main cylinder run 24 having an axis 25 and an inside 
surface 13 having an inside diameter 26 which is substantially equal to the outer diameter 28 of the 
main liner run 20 for slidably being received therein with a snug fit. The housing member 18 
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includes a similarly formed main cylinder 30, axially aligned with the cylinder 24, having an inside 
surface 1 7 including an inner diameter 32 identical to the inner diameter 26 for snugly receiving the 
opposite free end of the main liner run 20. The outer terminal ends 23 of the cylinders 24 and 30 
are each countersunk at 27 for receiving an end portion of another plastic lined conduit or coupling 
member (not shown). 

Integrally formed with the axially inner end 31 of metal housing member 16, is a 
transversely disposed, substantially semi-cylindrical metal half stack, generally designated 34, for 
generally mating with a half stack 36 which is integrally formed on the axially inner end 33 of 
cylinder 30. 

The semi-cylindricalhalf stacks 34 and 36 include central, curvilinear, liner receiving, inner 
surfaces 35 and 135, respectively, having inside radii 37 and 137, respectively, which are each 
substantially equal to the outside radius 23 of liner neck 22 to snugly mate with opposite sides the 
liner neck 22 when assembled as illustrated in Figs. 3-6. 

A main consideration in joining the metal housing members 16 and 18 together, is to weld 
their confronting ends 3 1 and 3 3 together without burning or degrading the interior, heat degradable 
liner 12 which is typically formed of plastic that will degrade at a substantially lower temperature 
than will the metal housing members 16 and 1 8. To better understand the problem, reference may 
be had to Figs. 9-11. Fig. 9 illustrates a prior art welding process of coupling adjacent cylindrical 
metal parts 40 and 42 having abutting ends 44 and 46, respectively, which are welded together via 
a butt weld 48. 

Building and construction codes frequently require that the butt weld 48 extend completely 
through the entire radial thickness of abutting ends 44 and 46, as illustrated in Fig. 9. Such butt 
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welds must typically be x-rayed and spot checked for quality. The reject rate for such butt welded 
parts can be substantial and thus, costly. Also, relatively expensive labor is required to perform the 
butt welding operation illustrated in Fig. 9 compared to a fillet weld 66, such as illustrated in Fig. 
1 1 . Fig. 1 1 illustrates the coupling of the cylindrical end 58 of a cylinder 52 to the outer diameter 
surface 60 of another, smaller diameter metal cylinder 62 which are welded together via a fillet weld 
66. 

Fillet welds are preferable relative to butt welds to weld surfaces which are not abutting as 
they do not have to be x-rayed and do not require the 1 00% penetration weld as required by the butt 
weld illustrated in Fig. 9. 

The prior art illustrated in Fig. 10 illustrates a one-piece T-shaped metal housing, generally 
designated 50, having a hollow cylindrical metal run 52 coupled to a T-neck 54 and internally 
receiving a one-piece T-shaped molded liner 56. The molding operation required to line the housing 
50 is relatively expensive. 

The confronting inner ends 31 and 33 of metal housing members 16 and 18 respectively, 
include cooperating, radially inwardly disposed male and female parts, generally designated 68 and 
70, respectively, which are complementally formed to provide an insulation barrier to weld heat 
applied to the metal housing member 18 from reaching the liner 12. 

The housing member 18 includes an end face, generally designated 71 (Fig. 8), having a 
radially outer portion 73 and a radially inner slot portion 75 which is recessed to provide a radially 
inwardly opening notch for receiving the male part 68. As illustrated in end elevation in Fig. 8, the 
female slot or notch 70 is U-shaped and includes a lower semi-circularly shaped slot base 72 along 
the radially inner lower half of main cylinder 30 and disposed along the underside of the liner main 
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run 20. The U-shaped slot 70 also includes parallel legs 77 which are immediately adjacent the 
radially inner edge 78 of half stack 36 on opposite sides of the adjacent radially outer surface of the 
liner neck 22. 

As illustrated in end elevation in Fig. 8, the radially outer end face portion 73 is also U- 
shaped and includes a lower semi-circularly shaped base 74 along the underside of the U-shaped slot 
base 72 and a pair of radially outer upstanding parallel legs 41 radially outwardly of slot legs 77. 

The metal housing member 16 includes an end face, generally designated 80 having, at the 
radially inner edge thereof, a radially inner, male projection, tongue or strip 68 and a radially outer 
face portion 81 which is recessed or relieved in a direction away from the tongue 68 to provide a 
weld metal recess 84 for receiving weld metal bead, generally designated 85, as illustrated in Fig. 
6. The male tongue 68 comprises an integral bar which is U-shaped (Fig. 7) in the end view of Fig. 
7 and is complementaily formed to the trough or notch 70 cut into the end face 71 of part 1 8 so as 
to be snugly received thereby. The U-shaped male projection 68 includes a semi-circularly shaped 
base 63 along the radially inner, lower half of cylinder 24 disposed along the underside of the main 
liner run 20. The U-shaped bar 68 also includes a pair of generally parallel integral elongate male 
legs or tongues 49 formed along the radially inner portion 47 of half stack 34. 

The radially outer end face 81 of metal housing member 16 is also U-shaped in end 
elevational (Fig. 7) and includes a semi-circular lower weld bead recess 87, along the undersides 
of cylinder 24 and the semi-circularly shaped notch base 63, and a pair of upstanding, parallel weld 
recess legs 88 provided in the radially outer edge of half stack member 34. The weld bead receiving 
legs 88 are diametrically opposed, parallel and recessed in a direction away from the elongate male 
bars or tongues 49 to form a part of the weld recess 84. 
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The radially outer end face portion 8 1 includes a radially outer terminal edge surface 5 1 (Fig. 
4) which is flush with the radially outer surface 76 of main cylinders 30. 

A fillet weld metal bead 85 (Fig. 6) fills the weld recess 84 between the radially outer end 
face portion 73 of metal housing member 18 and the recessed end face 81 of the metal housing 
member 1 6. The use of the fillet weld thus does not require a complete penetration of the adjoining 
parts and can minimize the labor required to weld the parts together. 

To form the fillet weld bead 85, heat is applied at 99 to the radially outer portion 73 of metal 
housing member 1 8. More heat is applied to the radially outer surface 73 of metal housing member 
1 8 than is applied to the metal housing member 1 6. The metal projection or tongue 68, and the gap 
formed by the notch 75, creates an insulating barrier to the radially inward passage of heat in a 
radially inward direction to the adjoining liner portion 89 adjacent the notch 70. In this manner, an 
insulating barrier is provided which prevents degredation of the liner 12 occasioned by the heat 
applied at 99 to weld the parts with the fillet weld bead 85. 

METHOD 

The method of assembly may be better understood by reference to Figs. 1-8. The housing 
members 1 6 and 1 8 are formed as illustrated in Figs. 1 , 2 9 7 and 8 with the insulating slot 70 cut into 
housing member 18 and complementally formed insulating bar 68 formed on the housing member 
16. The recessed face 81 is cut into the housing member 16 to provide a weld recess 84 when the 
housing members are moved from the spaced apart positions, illustrated in Figs. 1 and 2, to the 
adjacent mating positions illustrated in Fig. 4. 

Initially, the metal housing members 16 and 18 are disposed at opposite ends of the heat 
degradable liner 12 with the cylinders 24 and 30 in axial alignment along axis 25. When the metal 
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housing members 1 6 and 1 8 are moved toward each other to the adjacent mating positions illustrated 
in Figs. 3 and 4, the male insulating bar 68 is snugly received in the female slot 70 and the liner 
neck 22 is snugly received by the mating half stacks 34 and 36. 

Weld metal 85 is deposited into the weld recess 84 to bond the radially outer portion 73 of 
the metal housing member 1 8 to the metal housing member 16. The heat barrier created by the gap 
75 and male projection 68 on housing member 1 6 inhibits the flow of heat applied at 99 on housing 
member 18 to the adjacent portion 89 of the liner radially inwardly adjacent the notch 70. 

ALTERNATE EMBODIMENT 

Figs. 12, 12 A, 12B and 13-15 disclosed a slightly modified multi-branch fitting, generally 
designated 10A, and generally similar parts will be referred to by generally similar reference 
characters followed by the letter A subscript. 

The fitting 1 OA primarily differs from the fitting 1 0 in that rather than having two cylindrical 
parts with stack halves welded together to form a neck, the fitting 1 OA includes two axially aligned 
main cylinders 24A and 30A and a third perpendicularly disposed separate hollow metal cylinder 
90. 

Although the main cylinder lower half ends 31A and 33A, including the opposed lower half 
104 and 102 of end faces 80A and 71A, respectively, of cylinders 24A and 30A, respectively, are 
identical to the lower half of ends 3 1 and 33, respectively, of fitting 1 0, the upper cylindrical halves, 
generally designated 94 and 95 of the main cylinders 24A and 30A, respectively, are cut away in 
upwardly oppositely directions, at 45° angles, as illustrated, to provide upwardly exposed semi- 
circular upper half end faces 96 and 98, respectively. The construction of the semi-circularupperhalf 
end faces 96 and 98, respectively, of the upper halves 94 and 95 of cylinders 24A and 30A, 
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respectively, are identical to the lower half end faces except that they are relatively upwardly 
outwardly diverging in oppositely inclined directions, at 45° in front elevation. 

The upper cylinder end face upper half 98 of cylinder 30A includes a semi-circularupper half 
female slot 106 identical to the lower half semi-circular slot 72 A. The lower half end face 71 A also 
includes a semi-circularradially outer, lower half base portion 74A along the underside of the semi- 
circularly shaped slot base 72A. The upper cylinder end face half 98 also includes an identical, but 
inverted, semi-circularly shaped, radially outer end face portion 108 surrounding and contiguous 
with the semi-circular slot 106. 

The upper half end face 96 of cylinder 24A includes a semi-circular male insulating 
projection 1 1 2 identical to the lower half semi-circular male projection 63 A except that it is inverted 
relative thereto. The lower half end face 1 04 also includes a semi-circular, radially outer lower haJf 
base portion 87A along the underside of the lower half semi-circular insulating projection 63 A. The 
upper cylinder end face half 98 also includes an identical, but inverted, semi-circularly shaped, 
radially outer end face portion 116. 

The third cylinder 90 forms the neck of the fitting 10A. The cylinder 90 includes a lower 
terminal cylindrical terminal end, generally designated 1 1 8, provided with downwardly converging 
semi-circular left and right end face halves 121 and 122, respectively, which are inclined at a 45° 
angle relative to the axes 25A of main cylinders 24A and 30A. The lower left half end face half 1 2 1 
includes a semi-circular female receptacle or slot 120 for receiving the male projection 1 12 on the 
upper half of cylinder 24A. The female slot 120 is semi-circular and is shaped to complementally 
receive the semi-circular strip or projection 1 12. The lower left half end face 121 also includes a 
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semi-circular, radially outer flat end face portion 126, similar to end face portion 41, surrounding 
the semi-circular female slot 120 and confronting the relieved surface 1 16 on cylinder 24A. 

The right half end face 122 of the lower end 1 1 8 of cylinder 90 includes a semi-circular male 
projection 124 for being complementally received in the semi-circular slot 1 06 on cylinder member 
30A. The lower right half end face 122 also includes a semi-circular, radially outer recessed end 
face portion 128, similar to recessed face 81, surrounding the male projection 124, and confronting 
the relieved surface 108. 

The process of manufacturingthe fitting 1 OA includes disposing cylinders 24A and 30A over 
opposite ends of the main liner run 20 A of the liner 1 2A to the positions illustrated in Fig. 1 2 so that 
the insulating semi-circular insulating projections 63A on cylinder 24A are received by the semi- 
circular slot 72A on cylinder 30 adjacent the main liner run 20A. 

The third cylinder 90 is disposed over the neck 22 A of the liner 12A to the position 
illustrated in Fig. 12 in which the semi-circular male insulating projection 1 12 on cylinder 24 A is 
received in the semi-circular female slot 120 on cylinder 90 and the male semi-circular insulating 
projection 1 24 on the lower right end of cylinder 90 is snugly received in the semi-circular upper half 
slot 106 of cylindrical member 30A. The adjacent confronting portions of the cylinders 24A, 30A 
and 90 are welded integrally together via thru integral semi-circular weld bead 85 A, 85B and 85C. 

The neck is thus formed by a separate metal cylindrical member 90 having a lower 
cylindrical terminal end 1 18 provided with a semi-circular female slot 120 on the left half of the 
lower end 1 18 that joins with the semi-circular male insulating strip 1 12 on upper half of the main 
cylinder 24 A. The right half of the lower end 1 1 8 of the cylinder 90 includes a semi-circular male 
projection 122 for being received in a complementally formed notch 106 in the upper half end face 
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98 of the right hand main run cylinder 30A. The parts includes similar formed radially inner and 
outer end face portions which are notched similar to that illustrated in Figs. 1-8. Likewisely, the 
metal housing member 24 A, and the right lower half end face 122 are formed with radially outer 
recesses 84A and 84B, respectively, for receiving the weld metal beads 85A, 85B and 85C, 
respectively. 

It is to be understood that the drawings and descriptive matter are in all cases to be 
interpreted as merely illustrative of the principles of the invention, rather than as limiting the same 
in any way, since it is contemplated that various changes may be made in various elements to 
achieve like results without departing from the spirit of the invention or the scope of the appended 
claims. 
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WHAT WE CLAIM IS: 

1 . A lined multi-branch fitting comprising: 

a one-piece multi-branch hollow liner having a plurality of intersecting mometallic 
hollow cylindrical branches in fluid communication with each other; 

a plurality of individual confronting metal housing members, assembled over and snugly 
receiving said nonmetallic branches, having confronting terminal ends disposed in confronting 
relation with each other; and 

a fillet weld bead integrally coupling said terminal ends of said confronting terminal ends 
of said metal housing members together in sealed relation with each other. 

2. The lined multi-branch fitting set forth in claim 1 wherein said metallic housing members 
each comprises a radially inner portion having a radially inner surface snugly receiving said liner 
and a radially outer portion having a radially outer surface; said radially inner portion of one of 
said housing members including an end face provided with a notch adjacent said liner; said inner 
portion of the other of said confronting metallic housing members including a confronting end 
face housing, a male projection complementally formed to, and received by, said notch, and 
abutting said liner. 

3. The lined multi-branch fitting set forth in claim 2 wherein said fillet weld bead is disposed 
radially outwardly of said male projection. 

4. The lined multi-branch fitting set forth in claim 3 wherein said radially outer portions each 
includes a terminal end face; said terminal end face of said metallic housing member which 
includes said male projection being relieved in a direction away from said male projection to 
provide a radially outwardly opening recess for receiving said fillet weld bead. 

15 



5. The lined multi-branch fitting set forth in claim 1 wherein said metallic housing members 
each includes a radially inner portion having a radially inner surface snugly receiving said liner 
and a radially outer portion; said radially inner portions including complementally formed nested 
male and female terminal end portions. 

6. The lined multi-branch fitting set forth in claim 5 wherein said weld bead is radially outward 
of said male projection. 

7. The lined multi-branch fitting set forth in claim 6 wherein said radially outer portions each 
includes a terminal end face; said terminal end face of said metallic housing member which 
includes said projection being circumferentially relieved in a direction away from said male 
projection to provide a radially outwardly opening recess for receiving said fillet weld bead. 

8. The lined multi-branch fitting set forth in claim 1 wherein one of said confronting terminal 
ends comprises a radially outer arcuate portion having a first terminal end face and an integral, 
radially inner, liner receiving arcuate portion having a terminal male projection which projects 
beyond said first terminal end face of said radially outer arcuate portion; said male projection 
including a second terminal end face; another of said confronting terminal ends comprising a 
second radially outer arcuate portion having a third terminal end face and an integral, radially 
inner, liner receiving arcuate portion having a fourth terminal end face which is recessed relative 
to said third end face to form a notch for complementally receiving said male projection; said 
second terminal end face being disposed in abutting relation with said fourth terminal end face. 

9. The lined multi-branch fitting set forth in claim 8 wherein said first terminal end face is 
relieved in a direction away from said third end face to provide a radially outwardly opening 
weld recess for receiving said fillet weld bead. 
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10. The lined multi-branch fitting set forth in claim 8 wherein said radially outer and inner 
arcuate portions of one confronting terminal end have first and second radial thicknesses, 
respectively; said radially inner and outer arcuate portions of the other confronting terminal end 
have third and fourth radial thicknesses, respectively, substantially equal to said first and second 
radial thicknesses, respectively; said fillet weld bead integrally fusing said radially outer portion 
of said other confronting terminal end confronting metallic member to said radially inner portion 
of said one confronting terminal end. 

1 1 . The lined multi-branch fitting set forth in claim 1 wherein said liner includes a hollow 
cylindrical base having opposite ends and a transversely disposed integral cylindrical neck 
projecting from said cylindrical base between said opposite ends; 

said confronting metallic housing members including 

confronting, elongate hollow cylindrical metal bases receiving said opposite ends 
of said liner, and 

confronting substantially semi-cylindrical transversely extending, integral neck 
portions, integral with said cylindrical metal bases, receiving opposite sides of said cylindrical 
neck of said liner . 

12. The multi-branch fitting set forth in claim 1 1 wherein said metallic housing members each 
include radially inner arcuate portions of a predetermined radial thickness and having a radially 
inner surface snugly receiving said liner and radially outer arcuate portions of a second 
predetermined radial thickness having a radially outer surface; 

said radially inner arcuate portion of one of said metallic housing members including an 
end face provided with an elongate notch adjacent said liner; 
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said radially inner potion of the other of said confronting metallic housing members 
including an elongate male strip projection complementally received by said notch and abutting 
said liner; 

said radially outer portion of said other metallic housing member being relieved in a 
direction away from said radially inner male strip projection to provide a radially outwardly 
opening weld bead receiving opening receiving said weld bead. 

13. The multi-branch fitting set forth in claim 12 wherein said elongate male strip projection 
provides a heat barrier to partially inhibit the transmission of heat from said radially outer arcuate 
portion of said one metallic housing member to said liner. 

14. The lined multi-branch fitting set forth in claim 1 wherein said liner includes a hollow 
cylindrical base having opposite ends and a transversely disposed integral cylindrical neck 
projecting from said cylindrical base between said opposite ends; 

said confronting metallic housing members including first and second axially aligned 
hollow metal cylinders snugly receiving said opposite ends of said liner and a transversely 
disposed third hollow cylindrical metal cylinder snugly receiving said neck of said liner. 

15. The lined multi-branch fitting set forth in claim 14 wherein the confluence of the confronting 
terminal ends of said first, second and third hollow cylindrical metal cylinders (includes) radially 
inner heat barrier means of a predetermined radial thickness on a radially inner portion of at least 
one of said cylinders for partially inhibiting the transfer of heat from radially outer portions of 
the adjacent cylinders to said liner. 

16. The lined multi-branch fitting set forth in claim 1 wherein said confronting terminal ends 
include radially inner and outer portions, said radially inner portion of said confronting end of 
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one of said metal housing members including heat barrier means for inhibiting weld heat 
generated in a radially outer portion of said confronting end of the other of said metal housing 
members, as said fillet weld bead is being formed, from transferring to said liner. 

17. The lined multi-branch fitting set forth in claim 16 wherein said heat barrier means comprises 
a male projection on said one of said confronting metallic housing members and a cooperating 
female notch on another of said other confronting metal housing members receiving said male 
projection. 

18. The lined multi-branch fitting set forth in claim 1 including insulating means, integrally 
formed on a radially inner portion of said confronting terminal end of one of said housing 
members, for insulating a portion of said liner adjacent a radially inner portion of said terminal 
end of another of said confronting housing members from weld bead applied to a radially outer 
portion of said terminal end of said other housing member. 

19. The lined multi-branch fitting set forth in claim 18 wherein said insulating means comprises 
a radially inner strip projecting in a direction outwardly away from said terminal end of said one 
housing member to a position between said liner portion and said radially inner end portion of 
said another metal housing member. 

20. The lined multi-branch fitting set forth in claim 19 wherein said radially inner end portion of 
said another metal housing member comprises a radially inwardly opening notch provided in said 
radially inner portion of said terminal end face of said another metal housing member. 

21. A lined multi-branch fitting comprising: 

a one-piece multi-branch hollow liner having a plurality of angularly related, intersecting 
hollow branches, each having an axis, in fluid communication with each other; 
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a plurality of metal housing members, assembled about different ones of said hollow 
branches, having confronting terminal ends disposed in confronting relation with each other; 

said confronting terminal ends including complementally formed radially inner female 
and male parts which mate with each other and snugly receive said liner; 

said confronting metal housing members including radially outer portions having 
terminal end portions radially outwardly of said radially inner portions; 

said radially outer terminal end portions of said metal housing member which includes 
said male part being circumferentially relieved radially outwardly of said male part in a direction 
away from said male part to provide a radially outwardly opening weld recess; and 

a weld metal bead received in said weld recess radially outwardly of said mating female 
and male parts for welding said confronting terminal ends together. 

22. The lined multi-branch fitting set forth in claim 21 wherein said weld bead comprises a fillet 
weld bead. 

23. In a multi-branch fitting having a metal housing lined with a one-piece non-metallic hollow 
multi-branch liner having a plurality of angularly related hollow cylindrical ends; said metal 
housing comprising: 

a plurality of individual metal housing members which are disposed over said plurality of 
hollow ends in confronting relation with each other; 
each of said metal housing member 

including a radially outer arcuate portion, and 

an integral radially inner arcuate portions having radially inner surfaces snugly 
receiving said liner; said radially inner arcuate portions of adjacent confronting metal housing 
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members including complementally formed male and female parts disposed in nested relation 
with each other; and 

a fillet weld metal bead disposed radially outwardly of said male and female parts 
coupling said confronting metal housing members together. 

24. The multi-branch fitting set forth in claim 23 wherein said radially outer arcuate portion of 
said metal housing member which includes said male part being circumferentially relieved in a 
direction away from said male part to provide a radially outwardly opening weld recess for 
receiving said weld metal bead. 

25. A lined multi-branch fitting comprising: 

first and second metallic structural members assembled to form a hollow cylindrical base 
with opposite ends and a transversely disposed cylindrical neck projecting from said base 
between said opposite ends; 

said structural members each having a terminal end disposed in confronting relation with 
the terminal end of the other structural member; 

a one-piece T-shaped hollow liner of heat degradable material having a plurality of 
intersecting hollow branches in fluid communication with each other, lining the surface of said 
first and second metallic members; 

said terminal end of said first metallic member having a radially inner edge having a 
radially inner, radially inwardly opening, female recess radially inwardly adjacent a radially 
outer elongate projection; 

said terminal end of said second metallic member including 
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a radially inner edge having a projecting tongue bearing against said liner and 
received by said female recess, and 

a radially outer, annularly extending weld recess radially outwardly of said 
radially inner male projection confronting said radially outer elongate projection; and 

weld metal received in said weld recess to provide an annular fillet weld bead 
welding said first and second metallic structural members together. 
26. A lined multi-branch fitting comprising: 

a one-piece multi-branch hollow non-metallic liner of heat degradable material having at 
least three intersecting hollow cylindrical branches in fluid communication with each other; 

a plurality of metal housing members assembled about said hollow cylindrical branches 
and having complementally formed radially inner portions snugly receiving said hollow branches 
and radially outer portions disposed in confronting relation with each other; 
one of said radially inner portions having 

a terminal end defining a circumferentially extending male strip projection; 
the other of said radially inner portions having a circumferentially extending radially 
inwardly opening notch complement to said male strip projection snugly receiving said male 
strip projection; 

said radially outer portions including terminal ends, one of said terminal ends being 
circumferentially recessed relative to the other terminal end to provide a radially outwardly 
opening weld recess therebetween; and 

a fillet weld received in said recess for welding said outer portion of one housing member 
to the inner portion of the other housing member. 
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27. A lined multi-branch fitting comprising: 

a one-piece multi-branch non-metallic liner having a plurality of intersecting hollow 
cylindrical branches in fluid communication with each other; 

a plurality of metal housing members assembled about said hollow branches including, 

radially inner complementally formed, confronting terminal end portions disposed 
in abutting relation and snugly receiving said liner; and 

radially outer portions having terminal end faces, one of said end faces being 
recessed relative to the other terminal end face to provide a radially outwardly opening weld 
recess; and 

an annular bead of weld metal received in said weld recess radially outwardly of said 
inner portions to secure said metal housing members together. 

28. The lined multi-branch fitting set forth in claim 27 wherein said radially inner portion of one 
of said metal housing members includes a radially inwardly opening notch and the radially inner 
portion of the other of said metal housing members comprises a male strip projection 
complementally received by said notch; said one end face on said other metallic housing member 
being recessed to provide said radially outwardly opening weld recess. 

29. The lined multi-branch fitting set forth in claim 28 wherein said weld metal comprises a fillet 
weld bead. 

30. A lined multi-branch fitting comprising; 

metal housing members assembled about a preformed one-piece hollow heat degradable 
liner having a plurality of hollow intersecting branches, each having an axis, with the external 
portions of the joints between said housing members joined by weld metal; and 
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wherein said joints include radially inner portions comprising a slot adjacent said liner on 
one of said housing members and a male strip projection on the other of said housing members 
received by and complementally formed to said slot to provide a heat barrier to inhibit the 
transfer of any heat generated during the welding process from transferring from said external 
portion of said one housing member to said liner. 

31. The multi-branch fitting set forth in claim 30 wherein said metal housing members comprise 
two axially aligned hollow cylinders and a transversely disposed metal cylindrical stack. 

32. The multi-branch fitting set forth in claim 30 wherein said metal housing members comprise 
two axially aligned hollow cylinders each having an axially inner end integrally coupled to a 
transversely disposed, substantially semi-cylindrical, metal stack for mating with the other stack 
stub end to form a cylindrical stack. 

33. A lined multi-branch fitting comprising: 

a preformed one-piece liner of heat degradable material having a plurality of intersecting 
non-metallic, hollow cylindrical branches in fluid communication with each other; 

a plurality of metal housing members assembled about said pre-formed liner including 
adjacent inner ends each having radially outer and radially inner end portions; 

a fillet weld bead joining a radially outer portion of one of said housing members to the 
other of said housing members; and 

insulating means on said radially inner end portion of one of said housing members for 
insulating a portion of said liner adjacent said radially inner portion of said one housing member 
from any heat in said radially outer portion of said one housing member. 
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34. The lined multi-branch fitting set forth in claim 33 wherein said insulating means comprises 
a radially inwardly opening notch provided in said radially inner end portion of said one housing 
member and a male projection on said radially inner end portion of said other housing member 
received by said notch and abutting said liner. 

35. The lined multi-branch fitting set forth in claim 34 wherein said plurality of metal housing 
members comprise two axially aligned, hollow cylinders having axially inner confronting ends; 
each of said inner ends including a transversely disposed, substantially semi-cylindrical, metal 
half stack for mating with the other half stack to form a cylindrical stack. 

36. The lined multi-branch fitting set forth in claim 35 wherein said radially outer portion of said 
one housing member includes a radially outwardly opening weld grove and wherein said 
plurality of metal housing members comprise two axially aligned hollow cylinders and a 
transversely disposed, hollow cylindrical stack. 

37. A method of fabricating a lined, multi-branch fitting comprising the steps of: 

selecting a one-piece multi-branch hollow non-metallic liner having a plurality of hollow, 
angularly offset cylindrical branches in fluid communication with each other; 

assembling, in confronting relation about said branches of said liner, a plurality of 
confronting metal housing members having cylindrical portions receiving said branches and 
terminal end faces disposed in confronting relation with each other; 

fillet welding said confronting housing members together by applying weld heat to said 
radially outer portion of said one metal housing member; and 
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insulating portion of the liner adjacent a radially inner portion of one of said metal 
housing members from weld heat applied to said radially outer portion of said one metal housing 
member. 

38. The method set forth in claim 37 wherein said insulating step is accomplished by disposing a 
male strip, projecting from a radially inner edge portion of said terminal end face on the other of 
said confronting housing members, into a complementally formed notch provided on a radially 
inner portion of an end face of said one confronting housing member. 

39. The method set forth in claim 38 wherein said welding step is accomplished by forming a 
radially outwardly opening weld receiving groove in a radially outer portion on said other 
confronting member and filling said groove with weld metal. 

40. The method set forth in claim 39 wherein said groove forming step is accomplished by 
relieving a radially outer portion in said other housing member radially outwardly of said male 
projection in a direction away from said male projection to define said radially outwardly 
opening weld receiving groove. 

41. The method of fabricating a lined multi-branch fitting set forth in claim 35 wherein said 
insulating step is accomplished by using a part of another of said confronting metal housing 
members from insulating said portion of the liner from weld heat applied to said one metal 
housing member. 

42. The method set forth in claim 41 wherein said using step is accomplished by disposing a 
radially inner, strip projecting outwardly from said terminal end face of said another metal 
housing member between said liner and a radially inner end portion of said one metal member 
adjacent said terminal end face of said one metal housing member. 
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43. The method set forth in claim 42 wherein said disposing step is accomplished by providing a 
radially inwardly opening notch along the radially inner edge of said terminal end face of said 
one metal housing member adjacent said liner and inserting said strip on said other housing 
member into said notch; and said fillet welding step is accomplished by applying weld head to a 
radially outer portion of said one metal housing member. 

44. The method set forth in claim 43 wherein said welding step is accomplished by applying 
more weld heat to said one housing member than is applied to said other housing member 

45. The method of fabricating set forth in claim 44 wherein said fillet welding step is 
accomplished by relieving said terminal end face of said other metal housing member in a 
direction away from said strip to provide a weld recess and then filling said weld recess with 
weld metal. 

46. The method set forth in claim 41 wherein said insulating step is accomplished by using a 
radially inner portion of said terminal end face of said confronting metal housing members for 
insulating said liner portion from said weld heat applied said one metal housing member. 

47. A method of fabricating a lined, multi-branch fitting comprising the steps of: 

selecting a one-piece multi-branch hollow non-metallic liner having a plurality of 
angularly related hollow cylindrical branches in fluid communication with each other; 

assembling about said liner branches a plurality of metal housing members having 
cylindrical portions receiving said branches and terminal end faces disposed in confronting 
relation with each other; 

said assembling step being accomplished by inserting a male insulating strip projecting 
from a radially inner edge of said end face of one of said housing branches into a complementally 
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formed notch provided on the radially inner terminal end of the other of said housing members to 
insulate the adjacent portion of said liner from the radially outer portion of said other housing 
member; and 

fillet welding said radially outer portion of said other housing member to said one 
housing member; 

48. The method set forth in claim 47 wherein said step of fillet welding is accomplished by 
forming a radially outwardly opening weld receiving groove in a radially outer portion of said 
one housing member and said fillet welding step is accomplished by depositing with metal into 
said groove. 

49. The method set forth in claim 48 wherein said welding step is accomplished by applying 
more heat to said radially outer portion of said other housing member than is applied to said one 
housing member. 
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ABSTRACT OF THE DISCLOSURE 
A lined multi-branch fitting and method of making a lined multi-branch fitting having a 
plurality of individual confronting housing members assembled about a one-piece, multi-branch, 
heat degradable liner. The confronting ends of the metal housing members are welded together via 
a fillet weld. On of the confronting ends includes a radially inner male insulating projecting strip 
which abutts the liner and insulates the liner from weld heat applied to the other confronting ends. 
The other confronting end includes a terminal end slot which receives the male insulating projecting 
strip; the one confronting end includes a radially outer weld recess for receiving an annular fillet 
weld bead. 
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